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ABSTRACT 

Arguments for x:he use of sequential ordinal scales in 
the observation of infants and young children are based on the 
tendency of traditional psychometric assessment to distract 
investigators from discerning structural . and hierarchical aspects of 
development. Norm-referenced testing focuses on inter individual 
comparisons rather than developmental patterns. Mental age and IQ 
scores are often considered to be fixed quantities, and interpreted 
inappropriately in educational practice. Sequential ordinal scales, 
as originally suggested by Piaget, invite investigation of str.uctural 
details. Their advantages are (1) The hypothetical sequential order 
permits direct testing of hypotheses of the sequential organization 
of development, (2) They allow for the examination of relationships 
between developmental patterns and environmental circumstances, (3) 
They provide means to test Piaget 's hypothesis of six sensorimotor 
stages, (4) They disentangle development from the age variable, 
(which allows, for study of the degree of plasticity in development, 
and relationships between cognitive competencies and affective 
conditions). The Uzgiris-Hunt Scales, which contain six series based 
on behavioral landmarks of development, are described. Research 
literature in. which the Uzgiris-Hunt Scales have been used is 
reviewed to provide concrete examples of how ordinal scales 
facilitate investigation of early psychological development. (DP) 
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UTILITY OF ORDINAL SCALES DERIVED FROM PIAGET'S OBSERVATIONS 



' By J. McV. Runt 
University of Illinois 



The epigenesis in the structures of early psychological development is^ not 
universally recognized. Ignorance of the details of this epigenesis is profound. 
Very little is kno\^^a of how the adaptive accommodations of the behavioral reper-" 
toires that infants and vex-y young children bring to the situations that they 
encounter build one upon another to produce their cumulative effects on cognition 
and motivation. Little is knoxm of the kinds of encounters^ the nature of the 
experiences^ that foster the various behavioral transformations. 

Part of this ignorance undoubtedly results from the relative inaccessibility 
.of inf ancy ^nd early childhood-to trai.-ned observation. Whfit is knovj,n comes largely 
from the reports of parents who have had at least some training in behavioral obser- 
vation and who have been on h5i:o.d to note the landmarks in behavioral development and 
to realize their interconnec^^ons v/ith their children's experiences. This includes 
what we have learned fror.i Piaget (1936^ 1937^ 1^)45) who came to his parenthood with, 
very special arid unusual preparation from h:ls ecological studies of molluscs^ his 
background in embryology^ and his experienct-\? in the psychiatric clinic of Bleuler 
and the laboratory- school of Binet and Simciu What w'. think we know does not in- 
c3.ude what we have been taught by Arnold Gesell even though he fathered the method- 
ology of longitudinal studies of behavioral development aided by motion pictures. 
Gesell failed to appreciate the full nature of v/hat he made a way of observing 
because^ I believe^ he came to his observations with conceptions^ such as that of 
genetic predeterminism and as the doctrine of recapitulation learned from his 
teacher (G. Stanley Hall)^ that blinded him in considerable part to the nature of 
the behavioral phenomena that he observed. The relative inaccessibility of infancy 
and early childhood need no longer stand in the way of investigating early pdycho- 
logical development even though we still lack institutional settings for observing 
the very young that schools have provided for observing children at later ages. If 
day care should become as common as schools^ this lack of an institutional setting 
for observing the very young nould no longer excuse i^^norance. 

A second part of the ignorance of the details of early -psychological develop- 
ment derives from the misconceptions of development that have prevailed. Preforma- 
tionism in embryology gave way to the notion of a predetermined epigenesis of ana- 
tomical structures in the latter half of the 18th century with the invt:<5tigations of 
the details of the epigenesis of the circulatory system and of the intestine by 
C. F. Wolff (1759^ 1760) 0 Religious predeterminism gave way to the hereditary pre- 
determinism of the I'.ate 19tli and early 20th century. Moreover^ the epistemological 
empiricism^ stemming originally from John Locke's essay on understanding^ came to be 
seen as an original nature consisting of a multiplicity of reflexes that could be 
combined through the conditioning process ir. an infinite variety of ways' (see Hunt, 
1969 in Elkind 5c Flavell). This provided an extreme alternative to hereditary 
predeterminism, and the pseudo-issue of the relative importance of heredity and 
environment came into being to distract observers from examining the cooperation of 
heredity and environment in an on-going process of interaction between the infant 
and his environment to produce the hierarchy of behavioral transformations i^iLu 
their various natures and experiential bases about which we know so little. 




A third part of this ignorance derives from the lack of appropriate tools of 
assessment for investigation of early development. To be sure^ tests of intelli- 
gence have existed for "^early three quarters of a century since Binet and Simon 
(1905) presented th~ -rst scale. This sca.le -was -the culiuimation of ^:a.v4eca<ie .of 
inves'tiga-tiott,- -b.egi in 1395^ during vbi eh ..B.inet ^d Henri liosed what:.hec;araer.:o 

two of the main issues of traditional differential psychology^ namely^ the nature 
and extent of individual differences in psychological processes^ and the inter- 
relationsh'Jns of mental processes within the individual. Binet and Simon wrote 
(as translated) : ."It seeus to us that in the intelligence there is a fundamental 
faculty^ the alteration or lack of xAich is of utmost importance in practical life. 
This faculty is judgment^ otherwise called good sense, practical sense, initiative, 
the faculty of adapting oneself to circumstances. To judge well, to comprehend 
well, these are the essential activities of the intelligence . . . indeed the rest 
of the intellectual faculties seem to be of little importance in comparison with 
the intelligence . . . (1905, p. 42). . 

In their "search for"a metric with which to -quantify this "fund^amental^factilty, 
Binet and Simon hit upon "mental age" which provided what ^Clyde Coombs (1950), in 
his essay on scaling without a unit of measurement, has viex-jed as a kind of average 
in which success on each test item could subst7.tute for every one of the others. 
Note that this very first choice of -Anetric served to hide the details of the organi-r 
zational structure of the activities represented in the test items. - 

Very early, this "fundamental faculty" of intelligence came to be viewed as 
innately fixed even though Binet (1909) himself deplored that ". . .^some recent 
philosophers appear to have given their moral support to the deplorable verdict 
that the* intelligence of an individual is a fixed quantity , . , a child's mind is 
like a field for which an expert fanner has advised a change in the method of culti- 
vating, with the result that in the place of desert land, we nox7 have a harvest. It 
is in this particular sense, the one which is significant, that we say that the 
intelligence of children may be increased. One . increases that which constitutes 
the . . . capacity to learn with instruction" (1909, pp. 54-55). Despite such 
evidence of Binet 's general appreciation of the interacts onist*s view of develop- . 
ment, his choice of a substitutive mode of averaging the ages of achieving several 
landmarks of ability to obtain the metric of mental age for his "fundamental 
faculty" tended to distract investigators from discerning the structural aspects of 
psychological development. The substitutive averaging tended to hide the vay in 
which an infant brings to each situation a ready-made organization that gets adap- 
tively modified as he accommodates his ready-made organization to the demands of 
the situation rencountered. The substitutive averaging also tended to hide the 
hierarchrlcal nature of devel'jping^abilities. When in 1912, Hilhelm Stern hit upon 
the IQ-ratio of mental age to chronological age, moreover, he ^devised a metric that 
tended to niake the IQ a permanent dimension of each individual indicating his 
intellectual power. Such static terms as dimension and scale provided a kind of 
semantic support for the notion that the IQ should be constant. Moreover, the idea 
of a power that increased with maturation served as another conceptual blanketl . 
helping to obscure the structural' and hierarchical nature of developing abilities. 
The concern of clinicians &r the phenomenon of "scatter" on the IQ-scales shoxi/s, 
however, that these aspects of developing abilities could not be completely ob- 
scured even by the combined metrics of mental. age and IQ (see, £.g,»; Harris 6c- 
Shakow, 1937; Waliin, . 1922) . 
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The measurement of intelligence has long been viewed as one of the major 
successes of psychology. Indeed, intelligence tests have had predictive value and 
have been highly useful for selecting individuals for functions where high levels, 
of ability were crucial. On the other hand^ these metrics of ment^al age and IQ 
have not only served to distract investigators from the structural and hierarchical 
aspects of abilities being developed through the cumulative effects of adaptive 
accommodations to the requirements of situations, they have been highly unfortunate 
in three ways fcr Binet's -educational hopes; First, the idea that the IQ provides 
a measure of future potential as well as past achievement has provided teachers 
with an excuse for their failures and removed the motivation to be in2;enious about 
instruction. Second, whenever children were informed of their ovm IQs, the infor- 
mation concerned their comparfitLve status with that of others. All too often this 
concern served to diminish their self-confidence and to deprive them of hope. 
Third, the norm-referenced model of testing where the meaning of concrete perfor- 
mances derives from thfe* individual's comparative s'tatus in* a representative giroup 
got extended to the testing of educational achievement in general. This extension 
of the norm-referenced model served in turn to separate tesfiing from teaching and 
learning. As a consequence, children are ^^rej^onted in schools with given curricula 
regardless of their individual abilities and interests. They are then examined 
with tests only distantly relevant to the component learning tasks in the c»:rricula 
It should come as no surprise, therefore, thatChristopher Jencks (1972) has found 
the schools serving chiefly a credentializing function rather than a function of 
socializing. and teachiiig which appear to go on largely in home and neighborhood 
activities. Aloo, it is not surprising that with the new approach to instructional 
research, brought on by the advent of the teaching m^ichines, investigators quickly 
discovered that norm-referenced tests designed to bring out individual differences 
in ability or achievement v;ere poorly adapted to evaluate the effects of instruc- 
tion (Kammock, 1960). It xi/as Robert Glaser (1963) who elaborated che requirements 
for measuring the outcomes of instruction, who differentiated "criterion-referenced 
tests from "norm-referenced*' tests, and viho coined these terms. The criteria of 
"criterion-referenced" tests are the items of ability, information, strategies in 
information processing, motivation, and motor skill that constitute the concrete 
goals of instruction. These concrete goals typically come from the demands of 
society. The task of such tests is to discover how well the student's performance 
oh the items of instruction generalizes to other items within each criterion 
domain (Glaser & Nitko, 1971, p. 634ff). 

It was the merit of Piaget to provide the basis for a mode of assessment very 
different from either the aorni-ref erenced tests of intelligence and achievement or 
the criterion-referenced tests o f concrete educational achievements.. Early in 
his career, before Claparede invited him to become director of research at the 
Rousseau Institute, Piaget worked for a time in the schools that served as a labora 
tory for Binet and Simon. He notes in his autobiography (Piaget, 1952) that he i 
concerned himself there with attempting to discover V7hy the children failed various 
test items. Even then he educed the idea of information or skills required for 
success that were mir^ing from the ready-made repertoire brought by the child to 
the test. This idea is much like that much later hit upon by Gagne and Paradiee 
(1961J in their efforts to understand the problem-solving failures of iiiembers of 
the U. S. Air Force in World War II. It presag2d the idea that intelligence or 



capacity to learn consists in a hierarchical arrangement of concepts^, information, 
and strategies for processing information (see Hunt, 1961). When Piaget turned 
from his investigations of language f?nd thought (Piaget, 1923), reasoning (Piaget, 
1924), physical causality (Piaget, 1927), and moral judgment (Piaget, 1932) to 
observing the epigenetic transformations in the behavior of his o\m three children 
in the situations he provided for them, the notion of a hierarchical arrangement 
of abilities emerged full blo^m in his hj^othesis of six successive stages of 
sensorimotor development. ^ . 

It was Piaget's marvelously clear observations of the steps in sensorimotor - 
development that prompted the idea of sequential, ordinal scales as a basically 
nex\7 approach to the assessment of cognitive and motivational development. With 
the inspiration of Piaget 's (1936, 1937) observations of his ovm children. Dr. 
Uzgiris and I (Uzgiris & Hunt, 1974) set out to devise sequential ordinal scales 
of sensorimotor development, I-Jhen having all our behavioral landnarks grouped 
together proved to be both practically and th.eoretic.al.ly clumsy, .we decided to 
separate them into six series or branches. The separation owes something to the 
schemes that Piaget found ready-made at birth and something also to his distinction 
between coping or intelligence organizations and constructions of reality. Because 
we could readily find more than six behavioral '^landmarks" on which observers could 
agree, we became dissatisfied with Piaget*s six stages of sensorimotor development* 
One needs an instrument with more than six successive landmarks with which to vali- 
date an hypothesis of six stages. Thus, we have come up with six branches or 
series that we came to call scales only after we got at least cross-sectional evi- 
dence of a high level of ordinality in each. Each of these scales has more than 
six steps. One is concerned with visual following and permanence of objects. It 
has 14 steps rather than Piaget *s six. The second concerns the development of - 
means for obtaining desired environmental events. It has 13 steps. The third 
branch concerns imitation, and it yields two scales: one for gestural imitation 
with 9 steps and one with vocal imitation also with 9 steps. The fourth branch 
concerns the epistemological construction of operational causality and has 7 steps. 
The fifth branch concerns the construction of object relations in space, and has 11 
steps. The sixth concerns the development of schemes for relating to objects, and 
has 10 steps. Although we make no claim that these scales. have encapsulated the 
ultimate nature of sensorimotor development, they provide a set of assessment tools 
of considerable utility for investigating the structural aspects of psychological 
development which have hitherto been so well hidden by the metrics of mental age 
and the ][Q. I should no.te here that others have also been inspired by Piaget 's 
(1936, 1937) observations to devise other somewhat similar tools .{see Gorman 6c 
Escalona, 1969; Giblin, 1971). I should note also that these sequential-ordinal 
scales are rooted in the nature of the developmental process. They are neither 
norm-referenced nor criterion-referenced. The meaning of a child's perfoimance 
comes, insofar as the tests prove to be sequentially ordinal^ . from its place in a 
universal developmental order. 

The utility of such scales resides in the several modifications in the strategy 
for assessing development and for investigating its structure. Having the landmarks 
of achievement arranged in a hj^othetically sequential order permits a direct test 
of the hypothesis of sequential organization and of ho\<f it is related to the environ- 
mental circumstances encountered. . In also permitting an investigation of the 




generality of developmental advance across the several branches^ the scales^ 
secondly^ provide a way of testing Piaget's hypothesis of six sensorimotor stages. 
In making no assumption of automatic developmental progress V7ith time, ordinal 
scales disentangle psychological development from age. They thereby make it 
feasible to use age as the dependent variable vith i^hich to assess the development- 
fostering impact of various kinds of independent environmental variables. This 
second change of strategy alone permits several new lines of investigation. First, 
it provides a way of investigating the degree of plasticity in each of the several 
lines of development by determining the ages at which infants living under diverse 
conditions achieve the successive landmarks on each scale. Second, by relating 
changes in the ages at which infants achieve landmarks on the several scales to 
specific and limited changes in the circumstances of rearing, the scales permit 
investigation of what kinds of experience are important for fostering development 
along each of the several lines. Third, these , scales permit an investi^^ition of 
.the relation of cognitive and sensori"motor competencies to. the. emotional signs' 
of 'interest, boredom, and dis cress evoked by various behavior models and inanimate 
naterials. All three of these lines of investigation are highly important for any 
educational psychology useful for guiding development during infancy and early 
childhood. Finally, having a series of secj^^ r^tial landmarks on several lines of 
development invites investigations of the v-.sscntial features of the various forms 
of transformation that are iwplicic in the differences benjeen the characteristics 
of the observable behavior characteristic of successive levels of development. 
From such investigations can come corrective information about the differing kinds 
of learning involved with maturation in behavioral development. 

Vhat I have been saying about the utility of the sequential ordinal scales 
inspired by piaget^s observations is highly abstract. Let me try to be more con- 
crete and specific with illustjeations from each of the several categories indicated. 

Thus far, the hypothesis of invariance in the order of achieving the steps on 
the several scales has held up well. Khen Cormau and Escalona (1969) followed some 
of their subjects longitudinally with the Escalona scales of prehension, object 
permanence, and spatial relationships, they confirmed the invariance of the sequen- 
tial order in achievements marking the Piaget stages, but noted also that the order 
observed within any One stage need noV be consistent. Using all sLx of the Uzgiris- 
Hunt scales in a longitudinal study of 12 infants from predominantly middle-class 
families (three academic, two from families supported by welfare, and the remain- 
ing seven of typical middle-class status), Uzgiris (1973) examined them in their 
homes weekly from age four weeks to eight months, every other week fi'om eight months 
to one year, and monthly thereafter. Two infants exhibited one inversion erch on 
the 14 steps of the scale of object permanence derived from ^ross 'sectional evi- 
dence. Both began to search for a desired object partially covered before they 
would return to the location where an activity with axi object had been interrupted, 
and Piaget considers both of these behaviors characteristic of his Stage III. 
Despite the 14 steps in this scale, no other deviations occurred. No deviations 
occurred for the 13-step scale on the development of means for obtaining desired 
environmental events except that two adjacent were inverted for this sample. No 
deviations appeared for the sequence of se^en steps of operational causality* For 
the scale on the construction of object reitions in space, however, there were a 
number of deviations. The adjacent steps of jj^irasping an object in view and 
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localizing the cource of a sound were inverted, both signifying Piaget's Stage III, 
and several other deviations occurred for steps based on actions utilizing the 
spatial relationships between objects and compensating for the pull of gravity on 
objects which are characteristic of Piaget*s Stage V. Dr^ Uzgiris did not include 
the scales of gestural and vocal imitation o'x the scale for the development of 
sensorimotor schemes for relating to objects in her first report of this study. 
Whether the paucity of deviations from these sequences in thsir present form, 
which, iij based on only crosjs-sectional data, will be reproduced when data become 
availcible for children being reared in an Iranian orphanage and with various 
enrichments intended to foster their development remains to be seen. 

The structural relationships among achievements alcng the several lines, or 
what 1 have characterized above as the generality of developmental advances across 
the several line^j, has been investigated in ingenious fashion by Professor Uzgiris 
(1973) with the data from her longitudinal study of development as assessed by our 
scales in the 12 Worcester infants*, The -scales concerned were thosc-*of object - • - 
construction, object relations in space, development of means of obtaining desired 
environmental events, and operational causality. It is interesting that inter- 
correlations among the ranks of the various infants at each month of age on degree 
of advancement on each of the four scales failed to reveal anything of interest 
except an impression that progres$ in the construction of the object concept might 
have a leading function. I say t^his is interesting because our traditional correla- 
tional analyses^ including factor analysis, are in essence correlations among the 
rankings of individuals in terms of quality of performance on the various test 
items. On the other hand, when she ceased to group her fjubjects according to 
chronological age, that "involves an arbitrary classification that ignores different 
rates of development during different time periods for individual infants," and took 
the steps in the construction of the object concept as her anchor points, she got 
evidence that advances in object construction lead those in the other lines of 
development. Moreover, her examination of the relationships between achievements 
In object construction and achievements in the other three branches suggested four 
distinct levels. The first parallels Piaget*s Stage III and seems to reflect a 
minimal ability to incorporate objects and events outside perception into on-going 
systems of action* The second level appears to span stages both IV and V in Piaget'e 
system and reflects an increasing differentiation of objects from the actions in 
which they participate, entails substantiation of objects, and contributes to 
their use as means for achieving desired goals. The third level seems to coincide 
with the beginning of Piaget's Stage VI, is marked search for an object hidden by 
means of an invisible displacement, appears to follow considerable exploration of 
relationships among objects in space^ and "probably reflects the articulation of a 
matrix of spatial relations in which displacements of objects can be envisioned 
thereby permitting the exploitation of perceived relations among objects for achiev- 
ing goals. The final and fourth level coincides with the culmination of the sen- 
sorimotor period and reflects the achievement of ability to represent the displace- 
ment of objects moving independently within a spatial framework," (Uzgiris, 1973, 
p. 200). These I consider to be very interesting structural findings from a very 
promising mode of investigation that I hope will be exploited by other investigators. 
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Consider now some of the investigations deriving from the strategy of dis- 
entangling psychological development from age that Professor Uzgiris lu^s alrei^dy 
found useful for the study of structural interrelationships. Paraskevopoulos and 
I (1971) have had an abbreviated form of the scales of object construction and 
imitation^ both gestu:ral and vocal, administered to all the infants aged from five 
months to five years who were living in the Municipal Orphanage of Athiins and the 
Metera Baby Center in the summer and fall of 1969. We rlso had these t'cales ad- 
ministered to a sample of 94 home-reared children from vorklng-class parents com- 
parable in social, economic^ and educational status to the biological Mrents of 
the illegitimate babies at the orphanages. My own inveFti^aticns have emphasized 
the scales of . object construction and vocal imitation because I pjn taklnj.: seriously 
the hypothesis that these lines of development ccnb'titut.e the sensorimotor roots 
of language. Object construction provides the knowledge that myst be sy^nbolized 
in language, while vocal imitation provides the source of the vocal signs that 
symbolize the knoyled,ge of objects. We first aiked whether differing conditions 
of rearing would influence the a^ies at which' the I'aacrif.irks of object construction 
and vocal imitation are achieved. Th-i3, the ind >pendr:i J: variable consisted of the 
differing conditions of rearing at the Muuicipal Orph*!ungc^ where the inf^a'.t- 
caretaker ratio ^.s of the order of 10/1, at Moteia Bahy Ceiiter, where the Infant- 
caretaker ratio is of the order of 3/1, and in the hoL:eff of working-class families. 
The results for object construction appear in th<; jhres :.eft-hand columns oE each 
cluster of columns in Figure, 1. (See Figure 1) Here ^2 have used only five of 
the 14 levels in the scale. Since this was a cross-sec :i.onal study, moreover, the 
levels are defined by passing one of the lower levels Inci failing those abcve. 
Our dependent variable consisted of the means of the a^its of the childien at each 
of the levels. In Figure 1^ the column at the loft of each cluster of ' five repre- 
sents the means of the ages oC the children at the Municipal Orphanage, that second 
to the left represents the mean ages of the children at lletera, and the third 
represents the mean ages of the home-reared children, Vote that the cliildren of 
the Municipal Orphanage average substantially older than those of Metera who average 
older than those home- reared, 

4 

The infant-carC^taker ratio is highly objective as an independent variable, 
but not very meaningful psychologically. Yet to sae hov iiuch of an effect this 
factor has^ note the three columns cn the left of l:he cluster at the right* These 
represent the mean ages of those at the top level of object construction where the 
child retrieves an object that has been hidden in a- con^a^ner that has disappeared 
under three successive covers and goes to the place where !:he container disappeared 
last and proceeded through the series of places where the cxntainer disappeared in 
reverse order. At the Municipal Orphanage the mean ag3 is 195.22 weekS/^ at Metera 
153.51 weeks^ and for those home-reared 129.86 weel:s. The v.ariation in mean ages 
for those living under these three sets of conditicns at thlji level of object 
construction is about 65 weeks or about a year and £ .quattej-. 

But these 65 weeks do not represent the full extent of what geneticists call 
the "range of reaction" in the age of achii^ving top-level o^j'Sict construction. 
Consider next the two columns on the right of each c.'.u3t£:r \\\ Figure 1. That 
second from the right derives from the longitudinal ttudy or dnvelopment in thei 
12 infants of predominantly middle-class families in Worcestcir by Professor Uzgiris, 
The ones on the extreme right of each cluster come from a sttdy planned to evaluate 



8» 



OBJECT CONSTRUCnON UNDL'R DIFFERING COnDmONS OF REARiNG 



200 




C^ripht'ety cohered. 



5 5 

cihptac&ment 



7 28 12 8 

Stfrh$ of hidden 
dispkcmenfs. 

Order of coafoiner 
dtSQppeoicnco. 



7 7 16 12 7 

5^/-/*?^ d hidden 
dJsp/ocemenfj. 

R&vsrsaf of ord^r 
of confciner 
disapp^aroace. 



Child searches for and obtains desired object when it is: 



Method 

•ingle •Mmtn^tkm 



ERIC 



Method 



LJ Alhen* Orphcnoga - Mom /cor^rok^f riffht oMi iO*t 

Wof coster, Moi».- /Hyns wrfd- Mi^df^ ctoss fm^Hos 
mofhv- %ivi^ fifcgm^ " 



Uxa^ii (In preu ) 



4 Y«c. 



3 Yec 



2 Yea 



I Ysor 



the effects of a program aimed at hastening the development of a series of 8 succes- 
sive infants born to the parents from the poverty sector participating in the Parp.nt 
and Cliild Center at Mt, Carmel^ Illinois, Consider again the cluster at the right. 
These columns represent the mean ages at which the infants in this sample achieved 
top level object construction^ and you can see that those at Mt, Carmel achieved ' 
this level at an average age of 73 weeks while, those from predominantly middle-class 
families of Worcester averaged 98 weeks~- a jdifference of 25 weeks or nearly half 
a year with those from the families of poverty advanced over those from families of 
predominantly middle-class. 

It is of interest to note the range of reaction for the age of achieving top- 
level object construction. If one makes an appropriate correction in the mean ages 
of the infants a_t this level in the cross-sectional study of Greek children^ the 
estimate of the mean age at which -those children of Municipal Orphanage achieved 
this level of object construction becomes 109 weeks or more than two years. The 
impact of Piaget's work on the plasticity of development is ambiguous. If one 
emphasizes his theory vjith his constructs for describing on-going infant- environment 
interaction which include accommodation^ assimilation^ and equilibration^ one would 
expect variations in conditions of rearing to have substantial effects on the ages 
of achieving the various landmarks of development. On the other hand^ if one empha- . 
sizes Piaget's method and age findings^ each stage appears to be tied to a very 
limited range of ^ages. Clearly the finding that the range of reaction for the age 
of achieving top,£level object construction is over two years indicates that Piaget's 
theory deserves more credence so far as the effects of the conditions of living on 
rate of development are concerned than does his method or the finds he has reported. 
In order to put this finding into a familiar frame of reference for purposes of 
dramatic impact^ it may be worth transforming these findings into the terms of < he 
IQ-ratio for object construction. The transformation^ as has been done elsewhere^ 
results in a range of reaction for means of this particular IQ-ratio from 60 to 150 
(see Hunt^ Paraskevopoulos^ Schickedanz & Uzgiiis^ 1974), This 90-point range of 
reaction in mean IQ-ratio is equivalent to the range of variation in individual IQs 
for all but a minute fraction of those above the small pathological cluster at the 
low end of the distribution of individual IQs, 

When x^e-come to relating structural interrelationships to variations or inter- 
ventions in the conditions of rearing^ one gets inklings of other findings of 
interest that have been missed through nearly three-quarters of a century of measur- 
ing early development V7ith standard norm-referenced scales. The intercorrelations 
among the scale scores for all the children in the Greek study (Paraskevopoulos 
Hunt, 1971) on the scales of object construction^ gestural imitation^ and vocal 
imitation v/ere high. They V7ere 0,80^ 0,86^ and 0,88, On the other hand^ those 
children being followed by my collaborators in Tehran appear from inspection to be 
much more advanced in object construction and gestural imitation than they are in [ 
vocal imitation. In fact^ the only infants who have manifested even pseudo-imitation 
of familiar vocal patterns during their whole first year are six of the 10 in our 
first wave of audio-visual enrichment. These babies had speakers attached to their 
cribs that they could turn on by tugging at a cord attached to their wrists or other 
parts of their body. Each pull gave about 10 seconds of sound which consisted of 
either music or mother talk in Farsi, the main language of Iran. It would appear 
that familiarity with such sounds is important for the socialization of the vocal 
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system, and that parents* imitations of their infants, mentioned vith derision by 
John B. Watson (1928), may be of considerable importance for this socialization. 

Other ev^.dence also shows clearly that inteicventions may hasten one line of 
development without hastening another. In the home-reared babies of Champaign- 
Orbana who served as subjects in the development of the Uzgiris-Hunt scales^, pseudo- 
imitation appeared typicaXly in the fourth month following birth but that eye-hand 
coordination which Burton VJhite (1967) termed "top-level reaching" appeared much 
later at about the beginning of the sixth month. The order was entirely reversed 
in the institution-reared babies who experienced White's interventions. The median 
age for top-level reaching was 89 days^ or the end of the third month^ but I was 
unable to elicit peeudo-imitation of cooing sounds even in infants of six months 
who had been reared in the baby hospital where White's studies x^^ere done. The only 
instance of pseudo-imitation came with the sounds of saliva squirting within the 
mouth such as l^ite had heard in the repertoires of certain of these infants* Yet 
another instance of an intervention hastening one "linS^^^ithciit H.astenihg others ' ' 
has occurred at the Parent-and-Child Center of Mt* Carmel. The Mothers' Training 
Program developed by Mrs. Earladeen Badger is aimed chiefly at solving what I like 
to call "the problem of the match," but one of the. inanimate materials that she has. 
found to be of great interest to infants who can sit up is a shape box from 
Creative Playthings^ For day after day, infants apparently take delight in insert- 
ing shapes through the holes in the top of this box. Starting earliest with a 
ping-pong ball through the round hole^ they proceed to the round block through this 
same hole^ then the square block through the square hole, then the rectangular 
block through the rectangular hole, ^tc. All of the^ieight consecutive babies born 
to parents of the Center at Mt. Carmel played often v;ith this toy, and we suspect 
that play with this toy had a r^ood deal to do with fostering the appearance of top- 
level object permanence at the early mean age of 73 weeks^. On the other hand, the 
intervention at Mt. Carmel failed to hasten the development , of vocal imitation. 
These infants lag behind in vocal imitation those home-reared infants in the longi- 
tudinal study by Uzgiris in Worcester. These homely instances illustrate not only 
how interventions can hasten one line of development without hastening others; 
they also bring evidence that is at least suggestive of the kinds of experiencti 
important for the various lines of development. 

Another homely illustration will illustrate the relation of cognitive and 
sensorimotor competencies to emotion and motivation. Infants who place blocks in 
their correct holes in the shape box by inspection without trial and error can 
readily be interested in matching pictures — or finding the picture in a 3 x 3 
matrix corresponding to the one an examiner holds up. On the other h^nd, if a 
child is still using trial and error, such matching constitutes an overmatch that 
results in distress and withdrawal. I have been able to demonstrate this to my own 
satisfaction a number of times, ixnd, in the process ruined^j. at least temporarily, 
what was blossoming as a wonderful friendship* 

Investigation of the characteristics of the transformations taking place from 
level to level in the several lines call for an examination of the implications 
concerning what must be happening in the central ner^rous system. Object construc- 
tion appears to be based on the development of representative processes which 
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increase in autonomy and permanence throughout the sensorimotor phase until children 
achieve the capacity to operate these processes backward as x^ell as forward. In a 
variety of instances the behavioral transitions appear to impTy a transformation 
consisting of the coordination of sensorimotor systems or schemes which were pre- 
viously separate. One instance consists of the coordination of eye-movement with 
head movements in visual following; still later comes a coordination of coordinated 
head-and-eye movements with hand movements in top-level reaching. Other instances 
appear in the "primary circular reactions" of Piaget when "things grasped become 
something to suck, " and "sounds heard become something to look for. " A highly 
important later instance appears when object construction and vocal imitation become 
in the learning set or generalization that "things have names," Yet another form 
of the implicit nature of the transformation involved in the transition between 
successive behavioral landmarks appears to be motivational in character (Hunt, 1963). 
This is illustrated by the efforts to retain or regain perceptual contact with ob- 
jects or models that have been repeatedly encountered perceptually, and where their 
attractiveness appears to derive from emerging recognitive familiarity. Later, with 
more perceptual encounters, interest shifts to v*hat is novel in these familiar 
situations (see Hunt, 1970; Uzgiris & Hunt, 1970; Greenberg, Uzgiris & Hunt, 1970; 
Weizmann, Cohen, & Pratt, 1971). Much remains to be learned about these transitions 
and about the relationship betxi/een cognitive and emotional-motivational matters in 
development. 

In summary, what I have been endeavoring to say is that we are still highly 
ignorant about the structural details of early psychological development. We are 
ignorant because the norm- referenced tools of measurement were based on the metrics 
of mental age and IQ which tended to hide the details in. the epigenetic changes 
that occur in the development of behavior V7hich are highly important both for theory 
and for the development of an educational psychology for the management of the 
learning of the young. Sequential ordinal scales provide an alternative to the 
traditional tools of assessment which invite and readily permit investigation of 
these structural details in a variety of ways that I have tried to illustrate 
concretely. 
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